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Figure 1. Altitude profiles of 
four survey localities (■ – lo-
cality position at the moun-
tain profile)
Slika 1. Visinski profili 4 
pokusne plohe  (■ – lokacija 
položaja ploha na planinskim 
profilu)
















































Table 1. Site description of investigated localities






















drymetosum 1260–1660 E–NE 31–35
complex of 
sandstone, marl and 
limeston in 
degradation
distric ranker and 









Fruška gora Quercetum montanum typicum 475–505 SE 16–20 marl and limestone
acid brown forest 
soil and lessivared 
brown forest soil
beech
Table 2. Measurement results made on beech (Fagus sylvatica), P – 
net photosynthetic rate (molCO2 m–2 s–1), T – net transpiration rate 
(mmolH2O m–2 s–1), WUE– the rate of water use efficiency
Tablica 2. Rezultati mjerenja P-neto fotosinteze (molCO2 m–2 s–1), T-neto 







Termin P T WUE
beech vidlič 1 5.697 c 0.897 bc 6.366 b
bukva 2 4.768 cd 0.975 b 4.897 c
3 1.958 e 0.622 d 3.149 e
Kopaonik 1 7.036 b 0.589 d 12.151 a
2 5.459 c 0.796 c 6.867 b
3 8.387 a 2.309 a 3.627 de
Fruška 
gora
1 9.204 a 2.351 a 3.928 cde
2 3.765 d 0.809 c 4.615 cd
3 3.787 d 0.815 bc 4.643 cd
values followed by different letters in the same column were significantly 
different at p<0.05
Vrijednosti sa različitim slovima u istom stupcu tablice značajno su se 
razlikovale pri p<0.05
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Photosynthetic pigments – Fotosintetski pigmenti
The content of all analyzed photosynthetic pigments did 
not change significantly between end of June and August 
Table 3. Measurement results made on spruce (Picea abies) and fir 
(Abies alba), P – net photosynthetic rate (molCO2 m–2 s–1), T – net tran-
spiration rate (mmolH2O m–2 s–1), WUE- the rate of water use efficiency
Tablica 3. Rezultati mjerenja P-neto fotosinteze (molCO2 m–2 s–1),  T-neto 
transpiracije (molH2O m–2 s–1) i WUE- učinkovitost korištenja vode kod 






Termin P T WUE
spruce Kopaonik 1 4.85 c 0.62 b 7.80 b
smreka 2 11.40 a 0.55 b 19.52 a
3 4.48 c 0.61 b 7.19 b
Tara 1 10.29 ab 0.63 b 17.80 a
2 8.33 bc 0.87 a 9.60 b
3 3.35 c 0.37 c 9.23 b
fir Tara 1 8.30 a 0.30 b 22.25 a
jela 2 6.40 bc 0.66 a 9.78 c
3 7.92 ab 0.68 a 11.68 b
values followed by different letters in the same column were significantly 
different at p<0.05
Vrijednosti sa različitim slovima u istom stupcu tablice značajno su se 
razlikovale pri p<0.05
Table 4. Content of photosynthetic pigments Chl a, Chl b, Chl a+b and 
carotene (mg g–1) in beech (Fagus sylvatica)
Tablica 4. Sadržaj fotosintetskih pigmenata Chl a, Chl b, Chl a+b i karotena 






Termin Chla Chlb Chla+b
Carotene
Karoteni
beech vidlič 1 12.475 a 4.624 a 16.432 a 3.311 a
bukva 2 11.149 ab 4.044 ab 15.193 ab 3.199 a
3 8.145 c 2.983 c 11.128 c 2.267 b
Kopaonik 1 8.678 bc 2.758 c 11.437 bc 2.594 ab
2 9.174 bc 3.135 bc 12.309 bc 2.643 ab
3 8.061 c 2.877 c 10.938 c 2.31 b
Fruška gora 1 9.639 abc 3.172 bc 12.81 abc 2.657 ab
2 9.149 bc 2.988 c 12.137 bc 2.526 ab
3 7.946 c 2.711 c 10.657 c 2.183 b
values followed by different letters in the same column were significantly 
different at p<0.05
Vrijednosti sa različitim slovima u istom stupcu tablice značajno su se 
razlikovale pri p<0.05
Figure 2. Average daily temperatures and total precipitation during four 
week period before each measurement at each survey locality (data by 
Republic Hydro meteorological Service of Serbia)
Slika 2. Srednja dnevna temperatura i ukupna količina oborina mjerena u 
četiri tjedna prije svakog mjerenja na svim lakalitetima (podaci su dobiveni 
iz Republičkog Hidrometerološkog Zavoda Srbije)
Table 5. Content of photosynthetic pigments Chl a, Chl b, Chl a+b and 
carotene (mg g–1) in spruce (Picea abies) and fir (Abies alba)
Tablica 5. Sadržaj fotosintetskih pigmenata Chl a, Chl b, Chl a+b i karotena 






Termin Chla Chlb Chla+b
Carotene
Karoteni
spruce Kopaonik 1 4.048 a 0.809 a 4.857 ab 1.311 a
2 3.904 a 1.67 a 5.574 a 1.084 ab
3 3.598 ab 1.571 a 5.169 ab 1.079 ab
Tara 1 4.063 a 0.883 a 4.946 ab 1.274 ab
2 3.701 ab 1.278 a 4.979 ab 1.056 ab
3 2.409 b 0.876 a 3.285 b 0.779 b
fir Tara 1 3.37 a 0.802 a 4.172 a 1.097 a
2 2.935 a 1.079 a 4.014 a 0.863 a
3 2.413 a 1.269 a 3.349 a 0.754 a
values followed by different letters in the same column were significantly 
different at p<0.05









































































the ability  to  increase WUE in drought  to some extent 
(Edwards et al., 2012). At Fruška gora, WUE remained at 
the same level during the observed period, in spite of signi-
Table 6. Significant correlations between P, T, WUE, temperature and 
precipitation
Tablica 6. Značajne korelacije između P, T, WUE, temperature i padaine
P T WUE Temp. Precipitation
P 1.00 0.27 0.64* –0.22 0.35
T 0.27 1.00 –0.51* 0.11 –0.29
WUE 0.64* –0.51* 1.00 –0.27 0.49*
Temp. –0.22 0.11 –0.27 1.00 –0.49*
Precipitation 0.35 –0.29 0.49* –0.49* 1.00
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Rezultati ukazuju na negativan utjecaj suše na populacije drveća koje su smještene na planinskim padinama 
sa izraženijim oticanjem i ocjeđivanjem vode.
Pretpostavlja se da će pojava suše imati različite učinke na šumske ekosisteme i da će najgori utjecaj imati na 
one šumske satojine koje obrastaju vršne dijelove planinskih masiva. Ovaj proces će rezultirati smanjivanjem 
bioprodukcije šumskog drveća i površine područja pod šumama. Ovakvi osobiti prirodni uvjeti, određeni 
povećanjem temperature na globalnoj razini, smanjuju moguću aklimatizaciju drveća na visoke koncentracije 
ugljičnog dioksida i otežavaju šumsko obraštanje visokih planinskih staništa s ograničenim dostupnim zali-
hama vode. 
KLjUČnE RIjEČI: klimatske promjene, nedostatak vode, bukva, smreka, jela
